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Tsunami Runup Physical Modeling 
 

Purpose:  To provide a better understanding of the physical phenomena and verify numerical models 
used in predicting tsunami wave runup on beaches, islands, and vertical walls.    
 
Background:  Tsunamis are long water waves of 
small steepness generated by impulsive 
geophysical events on the ocean floor or at the 
coastline.  Since 1992 tsunamis in Nicaragua, 
Indonesia, Japan, and Russia have caused 
millions of dollars in damages and killed many 
thousands of people.  Wave runup is the most 
devastating hazard associated with tsunamis, yet 
it is the least understood.  The National Science 
Foundation (NSF) funded a 4-year study 
beginning in FY92 to identify important physical 
parameters involved in 3D tsunami runup.  This 
joint research study included principal 
investigators: Dr. Philip Liu, Cornell University, 
Dr. George Carrier, Harvard University, Dr. Harry Yeh, University of Washington, Dr. Costas Synolakis, 
University of Southern California, and Dr. Michael Briggs, CHL.  An international advisory committee 
met with the principal investigators once a year and included Drs. Howell Peregrine, University of 
Bristol, Fred Raichlen, CalTech, Nobu Shuto, Tohuku University, and Robert Street, Stanford University. 
 
Facts:   CHL flumes and basins were used to conduct three physical models of a plane beach, vertical 
wall, and a circular island.  The 7-m diameter circular island was 60-cm tall with a 1 on 4 beach slope.  
This model island approximated Okushiri Island in the Japan Sea, which suffered extensive damage along 
the southern portion where runup heights of 15 to 30 m were measured following the Hokkaido, Japan 
tsunami.  Capacitance wave gages and digital runup gages were used to measure the evolution, 
uniformity, and runup of tsunami waves propagating around the perimeter of the island.  A bathymetric 
survey of Nicaragua was conducted to identify unusual bathymetric features which might have been the 
cause for large differences in wave runup during the 1992 Nicaraguan earthquake and tsunami.  Two 
benchmark problems on a circular island and vertical wall from CHL laboratory data were featured in the 
International Workshop on Long Wave Runup Models that was attended by 55 international scientists.  A 
web site on tsunami research at WES was one of the first reimbursable web sites set up at WES.   
 
Points of Contact:  For additional information, please contact  
Dr. Michael J. Briggs at 601-634-2005 (michael.j.briggs@erdc.usace.army.mil) or  
Mr. Dennis Markle at 601-634-3460 (dennis.g.markle@erdc.usace.army.mil). 

http://www.erdc.usace.army.mil/
http://chl.erdc.usace.army.mil/
mailto:michael.j.briggs@erdc.usace.army.mil
mailto:dennis.g.markle@erdc.usace.army.mil)


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


